This paper examines the potential and the practice of simulation modeling for corporate financial planning. The contributions of formal models to the planning process are reviewed and appropriate design features are proposed.
. Not surprisingly, the size and complexity of corporate-level planning problems have favored the development of simulation models for evaluating the implications of selected planning alternatives.
Recent studies indicate that such models permit planners to consider a far greater number of alternatives in detail and with greater confidence than is possible using traditional planning methods [10, 18] .
The potential benefits of corporate modeling are impressive, but a review of current applications reveals a substantial gap between the potential and the practice. In many cases, models have been judged useful in improving corporate planning and worth the costs of development and application. At the same time, there is mounting evidence that some modeling efforts have fallen far short of their potential contributions [11, 12] . The reasons are many and varied, ranging from technical model design to organizational deficiencies.
The role of formal models in corporate planning and basic model design considerations are reviewed in the next section. This is followed by a discussion of the relative merits future performance of the corporate system. In contrast to the system itself, a model can be manipulated easily by modifying inputs and other parameters describing the system and its planning environment to allow estimation of the impact of such modifications.
Corporate planning requires the identification, evaluation, and selection of alternative courses of action. In order to plan effectively, corporate management must understand the interactions between corporate activities and the effects of decisions on these activities and on overall corporate performance.
They must examine the many alternative courses of action which are available, and they must anticipate and be able to respond quickly to changing conditions. In this context, a computer-based corporate model can serve a number of useful purposes. Those most frequently cited by corporate model builders and users include: \ (I) rapid and accurate evaluation of planning alternatives;
(2) prediction of the effects of changing environmental conditions;
(3) estimation of the sensitivity of corporate performance to planning assumptions;
(4) screening and evaluation of acquisition candidates;
(5) development of insights into the complexity of corporate activities and interactions.
These uses of a corporate model reflect its primary role as a tool to assist in the execution of the planning process. By reducing the time and resource requirements for plan evaluation, a model can facilitate the consideration of a number of alternatives rather than just a limited few. This can be an important step toward improving the quality of corporate planning.
The development and implementation of a corporate planning model can also have important implications for improving the planning process itself. As Ackoff has noted [I]:
The principal contribution of scientists to planning may not lie in the development and use of relevant techniques, but rather in their systemization and organization of the planning process, and in the increased awareness and evaluation of this process that their presence produces. (2) Structure
The structural characteristics of existing corporate models vary widely [7, 20] . In some instances, the model is a single construct which incorporates desired features of the system being planned, often at a considerable level of aggregation. This approach facilitates representation of interactions between corporate subsystems and usually offers some economic advantages. However, the magnitude of the effort also presents the danger that the model will become obsolete or will be abandoned before it can be made operational and useful. Another approach is to construct separate models reflecting different corporate activities and/or planning analyses.
These can be linked to each other and to a common planning data base to create a corporate model system. Component models can thus be developed over time and applied in the planning process as they become operational. Moreover, this approach generally permits use of a variety of analytical techniques which could not be accommodated in a single model structure. . The majority of these models consider the total corporation using summary variables (usually financial in nature) rather than representing corporate operations in detail [9] . The most common model outputs are pro forma financial statements or, less frequently, aggregate production plans. Only a handful of models reflect, even in a limited fashion, the stochastic nature of corporate activities and performance. Risk and uncertainty are inherent in the planning process, but most corporate models permit only deterministic projections [9, 12, 20] . As these "first generation" models are accepted and implemented, however, much greater emphasis on stochastic modeling extensions can be expected.
This direction will be further encouraged by continuing advances in both computer and modeling technologies.
(4) Flexibili~ If it is to be of continuing usefulness, a corporate model must be flexible enough to reflect changes in corporate structure (through organization, acquisition, diversification, etc) or expansion in scope without extensive development effort. Planning is conducted in a rapidly changing corporate environment and provision must also be made for easily updating planning relationships and data.
Another important aspect of model flexibility is its applicability to a wide range of planning problems in both the annual planning cycle and interim studies of new opportunities or changing conditions. A modular modeling approach involving a set of linked submodels is most likely to provide such flexibility.
(5) Ease of Use A corporate model has value as a planning tool only to the extent that it is actually used in the planning process. pressures to demonstrate the feasibility of the corporate modeling approach in a short time period. In general, the broader the scope, the more modular the structure, the greater the realism, the greater the flexibility, and the easier the model is to use, the more costly it will be. As is often the case in modeling efforts, however, the initial costs ~f design and development must be balanced against both the quality of results and the time and manpower required to generate them. 
Corporate Simulation Models
In his survey of corporate modeling, Gershefski [9] reported that the overwhelming majority (95 percent) of corporate models were "computer simulations which utilize case studies to determine the effect of different strategies." Other studies have confirmed this popularity [7, 18, 20] . 
Corporate OEtimization Models
In contrast to the widespread use of corporate simulation models, few practical applications of corporate optimization models have been reported [9, 13] . There are at least several apparent reasons for this: Optimum-seeking search techniques and their applicability to simulation studies in a variety of contexts have been discussed by others [ 8, 17] .
Techniques with particular relevance for corporate financial simulation have also been identi-
A more promising approach is to link corporate simulation and optimization models in a corporate model system [ 6, 14, 21] . Partitioning the overall analysis into "macro"
and "micro" stages -with iterations between the two stages -therefore permits use of each technique to its best advantage in the planning
process. An operational computer-based corporate planning system which incorporates simulation, optimlzation, and other analytical models is described below to illustrate this approach.
A CORPORATE MODEL SYSTEM A major diversified corporation has developed and implemented a system of pl~nnlng models to improve the efficiency with which alternative combinations of corporate strategies, financing methods, and planning assumptions are 
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